GYROCOMPASS SYSTEMS 


LEARNING OBJECTIVES 


Upon completion ofthis chapter, you willbe able todo hz following: 


© Dicnze 


base groscopie and gwecompass theory 


© dentiyy te major components of te MR 28 gwocompacs acts, and explain 
‘ha procedures for starting, standing watch on, and zecuring the Me 23 


vocompases 


© dentiyy he major component of tha ME27 gwrocompacz sistem, ad explain 
tha procedures fer starting, standing watch on, ad securing the Me? 
Brecompars. 

© Identity the major component of the ME 19 Mod 3 gurocompacs syns, ard 
explain te procedwes for starting, standing watch ox and securing te M19 
Mod 3 gurocompasce. 


© aentiy 2 major components oft AN/WSN-2 stabilized gwocompact tet and 
explain the procedures for starting, standing watch on, and securing the 
AN/WIN-2 sabiloed gurocompace set 


© Explain the purpose af the synchro signal ampi(fier ured withthe various 
precompace scton 


© Explain the purpose ofthe ship's couse indicators used withthe varia 


precompacs cto. 


(© Deceite teenie tobe made ithe engineering logs, and du deck and watch 
logs t be tape when standing watch on procompaze ston 


INTRODUCTION yrocompasssytams installed on Board Navy ship 
teday, We LL alao loons the antcited equipment 
‘ied in conjunction with che ryrecompas systems, The 


topics include descriptions ofthe components and 


‘Tha ship's eyrocompans and its ansociat 


‘sgvipment isan important pact ofan IC Eleticla's 


ponsbility, Gyrocompass ystems provide 


finctions ofthe master compass, 2¥f0 contol systems, 
information thats uued fe remote indicators and er eA 


follow-up systems, alarm systems, ang starting contol 
tion, we wl alse point ot the 


varlovs navigational, adar, sonar, and fra control 
spstims throughout a ship. Asan C3, you willbe 

seiponsble for stating, standing watch on, and secsing 
‘the ship's syrocompass, 


ofthe Mi 19 Mod 3 tnnlation, and provide procedures 
for operating the pyocompass in normal ané ually 


‘To understand how a yrocompas operates, soe, 


‘hory. A varisty of gyrocompasses ae presently inte 
‘THE FREE GYROSCOPE 
‘theooghout the Navy. In thls chaptar, we wit dscoss 


‘usc gyroscopic principles, and then we wll develop 


A tee gyroscope isa univarsel-mounted, soning 


th basic gyroscope into «base grecompass, We wil 
then discuss the opention some ofthe more common 


‘mass In its simplest form, the universal mounting isa 


system tat allows three dagrees ofSeedom ot 


to studs mounted in ro bangs in the larger vertical 


sing. These nwo ings are called the inner gimbal and 


‘outer gimbal, respectively. The outer gimbal is then 
mounted with two state and beng: fos Largec ame 


calles he ce, 


‘The rotor and both gals are pivoted 


alms 
bout thar ars, Tha aus (marked XY, and Z)are 
perpendicular to such ote, and they itanac at he 


center of gravity ofthe sotor, The buxage ofthe rotor 


saghave 


‘THREE DEGREES OF FREEDOM 


imbulsallows movement in thees separate dieses, 
ortheae degrees offesdom: (1) eadom 1 spit, (2) 
« 
ene 
position withie the ese, The rotor i fe 


Jom to tlt, and (3) feedom to ram. The thee 


cttreedom allow tha rotoeto assume sey 
spincnite 


‘own ais, the ani, the fest dag cffeedorn. The 
loner pba ae to eit aboot 


x 


GIMBAL 
RINGS 


igure 41.—The sreape, 


the second Gepes of fentom. The onter gimbal 


sto tuee sbost the vertical oc Z aie, the 


GYROSCOPIC PROPERTIES 


spinning, i devlops we 


does nor possess 


or propane, 


Bisity of plane an6 prcesson, These two 


posible w convert a 


cope 


Rigidity of Plane 


‘Whe the rotor ofthe gyroscope is et opioning with 


teat potted in one ciction fe 42. view A wT] 


Higure 42—-Rigidity of pm of a spinning greape, 


continue fo spin with its ale pointed ix that dencsion, 


sso matterhow the cate oft 


roscope i poitionad 
-B), As tong a: the bearings are Sictiontens 


sé tharotorisoplaniog. cha rotor ane will maierate its 


plane ofspin wih respect toa point is sce Tet 


property ofa ee sroscope is termed rigidity of ple 


Newton's frat lew ofmotion see that «body ie 
motion continoe o mare in «sight Line ate constant 
sped unless acted on by an cutie ce, Any point fa 

a opinning wheel tries to move ina stenight line Bot 
being a part ofthe wheel, most travel i a orbit around 
ltsanle, Although 2sch pur ofthe wheel is forced to 
travel ina ciel, istilt eins change Any attempt so 
tangs the alignment or angie ofthe wheal is ised 
‘by both the mass ofthe wheel and the valociy ofthat 
‘mans, This combination ofmmass and velocity isthe 
‘oe aeerny ofthe whee, and Reais ear gives the 


rotorrigisity ofplane. Gyroscope inertia is another 


tam that is aquently used interchangeably with 
igisity ofplne 


A pyoscope canbe mage more igi by making it 
‘rotor bevy by esting the rotor to spin See, and by 
concentrating most ofthe rotors 


yee mene its 


cleeumterence, Krwo rotors with cous wtins Like 


pa Sa aie 


the same vps, the rotor te ieee £3, vieefB watt] 


nave more igidity than the rotor in see 43, vie 


‘This condition units beeaune the weight ofthe rotor ie 


lecumtreece, Both pyroicope ane pyrocompat 


sce shape like the rotors shown ie ixure 43. viewfB. 


Precesion 


‘Pracsson decsiba how a gyro cts to any See 


that attmpt ott oe torn it. Thoogh vector diagram 


(a) 


igure 43.—Weight distribution in rotors 


43 


centhelp explain wty prcesion oon, itis more 


‘The rotor of gym has on plane ef rotation a long 


csaniein aligeed with, orpointedat, one poiatin 
sgace. When the ae tits, corns, or wobbles, the plane 


fromion ofthe 


tor changes, Plan ofroion meses 


tation ihe fee actecicly on the polit ofan axis, 


no torque is prodaces, 


‘Beesse of precession, gyro will react the 


spplcation oftorque by moving aright anges tombe 
disection sfte torque. ite torque is applied 
Gownward agsina the end ofthe axle oft gyro that is 
horizontal, the gyro wil swing to te sight or lettin 
soponse. The dition ia which it with wing depends 
cn the sietion the rotors turning. 


A lage way pt on icon pric 
testows ets Ther at mt tig 
(on fasten tnt a ptt point A 
ison ia Tped  aia 
dicta ote ea, ota plat glen 90" 
cha dda ine ate cei 
soo ta, Thn ah terra Lo ont 
(he 2 san the econ of cad, 


Any fect 


bat tase to change the plane of otaton 
zoos a pyrscop to pcs. Precesioncoetingen as 
a force acting to change the plane ot 


on, tnd pecan canes imecegiately when the 


‘Sec in moved, When ace tru) is applied, the 


Ficure 44-Direton of prcesion. 


_Eproscope processes until itis in the plane of the 


force. When this position is reaches, 


shout te spinning axis and can cause no ther 


preesion 


Ee 


plane in which the force acts moves athe 
seme cate an inthe same iceton asthe praesion it 


cision vill Be continous. This is 


thepla 
‘W, sospende Som the an ofthe opin ale, X. Although 
the weight is exerting a downward Sime, the torque i 


‘alt 90° away inthe disection ofroration. thew 


7 


cotates clove, a saen fom te weighted end, 


Giecton ofarcow PAs the 


roscope precesss, it caie 1 


sight around with 


na 


ino that aces F ang Ficominsovaly act at ight eel 


to he plane ofrotation, and pacesion continuss 


nother words 


cotorvill am tothe 


igure §.~Continuows precession, 


sight end continue tuming until the weight ise 


FORCE OF TRANSLATION 


Any Seca openting through the centr of gravity of 


les position in pace, Such a ace operstin 


tte cent 


avity is known a force ot 
sensation. Thos, the epiing ewoscope may be moved 
Seay in pace by mane ote sopping Same, or cme, 
‘without dismsbing the pase ofrotation ofthe rotor. This 
condition exists bacsoe the Srce that is apple theovgh 
the sopponing Same ats through 


ofthe rotornd is fre oftrnslation, Ie proses 22 


torque on the gyr0 rotor, 


EFFECT OF EARTH'S 
ROTATION 


Asjustexpleines, fes-epinaing svoecoge 


canbe moved in any dirs 


sion withovtaltering te 


angle ofits plane ofrotation. this & 
yroscope is placed on the ants sue at the equate, 
with its spinniag ais horizontal and aligned east end 
‘west, an obser in space below the South Pole would 


ote that 


arth rotates clocnine om att ast 


space nd rotating in the sume plane aa ines, Flee 


[essiad sceneries 


thar he syroscopeis sat spinning at 0000 hours 


‘with its spinning axis ali 


od seatand west nd 


parallel ro the cas sue 


A 0600, 6 hours after the 


roscope Was stad, the earth has rotated 90° end 


theaxte 


sroscope isi: 


starting postion. At 1200 the earch has crated 180 


‘while the gyroscope retuens tis original position. Th 


‘igure shows how the gyro complates a il il 


how prod 


APPARENT ROTATION OF THE. 
GYROSCOPE 


An observer on 


ths wore dot nt ost 
the operation oft 
‘observer in pace does. On the cart th 


appears orotate, while the earth ope! 
still, As the earth cotates, the observer moves with 
it, so the gyroscope seoms to rotate around its 


snovizontal ais, The eect te obser 


onthe 


earth sales appar 


rotation and aaa ie 


1 


igure 6,~Free gyroscope atthe equator viewed from 


toa ta horizontal earch ate eect ihe gyro 


tite 


wera stared wis ate erica 
crept, woul deem tn peclon sat 
Grobe ss hapcvet elton rend aborts 
ssa Efe ec apparent 
roti i quate as mn ru 


pried 


Now ene prep i 
is opaetag ais bein le moved thee 
ote th gDTodh obverver on Ge at's rch, 
da genape appears acetate sboat ts viral 
sk Tom bververia pc ecg nla 
separ rcmujatecs aes eontogpeal 
forae set Tl apparent ottion abot te 


‘verccal axis is efercad to as vertical ence cate 
effect Tels maximum atthe ples and zero atte 
utr. 


‘Whee the gyroscope ante is placed parattel to 
‘the earth's axis at any location on the aarth's suc 
the appanet rotation inabout the ante ofthe 
Brcope and cannot be observed. Atany poiat 


Detween the aquator and sither pote, a gyoscope 
‘whose spinsing axis is not paralte othe aarth's 
spinning axis has an apparent rotation tat isa 
combination of horizontal sath ate ane vertical earth 


‘The combines each ate ace at this poit make 


the gyro appaarto route partly sbout the horizoent ais 


‘Eigure 47.~Free gosope at he equator vive from to 
sath's surface. 


‘an¢ partly aboot the vertical ais, The horizontal earth 
sce cient yo to i, whereas the vertical wat at 

zone it tof aionath with apat to he earth The 
epends onthe latitode ofthe 


magnitode ofrotat 
ms 


Apparent rotation is Ifusteates by placing s 


sprocope wi ts ante onthe meri 


MERIDIANS 7 


‘Figure 45.—apparent rotation of  grencope atthe North 


(aligns nomtsouth and paral fo the mt wrice 


41 45* north iatinude and 0" tongitude (Se, £9, 


A proicop, ifm on any part ofthe sats nace 
swith the aplnsing ate not parallel ro the eacth’s polar 


sis, appar torte, over 4 24-hove period, abouts 


tine pasting through te center ofthe gyroscope and 
‘pacalel to the ets nis. This appscat ston is ins 
coustaclociise Sinstion when viewed fom south t2 
orth. The pack chat che north ane cescrber in space 
indicated by the line BAWE back te E (Se 410) 


“The er cfthe sarc's rotation cases the rth 
end of tha gyroscope axle wo rine whan east ofthe 


endo ll when west ofthe meridian ie any 
laine, This ttting ec provides the mens by which 
a gyroscope can be made into snorth-seeking 


MAKING THE GYROSCOPE INTO A 
GYRocomPass 


Upto this point, we have cixcossd the basic 
properties ofa free scope, Now, we wil cuss 
how we uae there properties, rigidity ofplane and 
_pcentice to make gyroscope into a pyrocompass, 
Tos Set atep in changing te gyroscope toa 
spvocompas isto make a change in the suspension 


tye The ser pata ht hla he gyre rter is 
modi by replacing twine phere ora (i, 
[Eade 1 cence tet prem th me 


Avvacuuen is formed insige the sphere to reduce tit 


fiction onthe apianing otr. The next sap is 10 replace 
‘he simple pyoicopie hove wih what a calteg 


tom ing (Sx 4-11[ view A). Toa Gistecence 


‘Eigure 410.-Path of fe spinning ack of a Se proce 


VERTICAL 
RING 


Gyro 


SPyeRE, 


PHANTOM 


VERTICAL Gyro 


sPyene 


PHaNTOM 


igure 411.-A. Shope prope B. Modified grocpe 


‘erwoen the simple base and the phantoms is that the 
phantom is turned bya seronctaniam 0 fottow the 
horizontal plane ofthe cotor's axle, white the simple 
‘use remaine fined ints position. The phantom rng 
allows the outer gimbal (vertical ing) (ig. 411, view 
A) the frundom totam and to tlt. Thee medications 


szable the pyoxcope ro maintala its plane cfroution at 
long a ic apina and nothing tooch tt, Weave modisnd 
‘the basic woperson eyuter t enable comer the 

recap toa pocompasn. 
obtand point to reve north 


For the porponm ofthis eplaatice, teva north 


the direction along the meridian for te point ot 
‘braration tothe North Pele 


‘To become rycompun, x Eyro must be modified 
wlan 


1. align its ais on the merigign pane, 
2.alige its ans asarty horizontal, and 


3. maintain itsatigement bort horizontally and ce 
‘he marin, once i ain. 


1 DELL ITD, a weight pmo wit 
ttn aad othe bot the vertical rng, wich 
sae boom hany, oc petuloos. The weight eens 

‘fica on the gyro whenever therotorin aot tevl with 


he ert sce 


In previous diacunsion, we talked about pacenson 
eng vertical ane hacaontleneth ates, Now, ne wills 


ow we ue the apparent 
make the modifies proicope nontraseking. I ruc 
STS oer A, te gyro axte ia parattel to he earth's 


faethe wocce, and the weight that we atcha fo the 


‘bottom ofte vertical rng cow applies a force tthe 
botom ofthe pre. As we dace eatier, prceson 
ccm in the irection of 
the point efapticatoe; ae, the weigh appa & 
force te bottom ote gyro but in fot 


ton, But 90" away from 


ite 
horizontal ani, which caus the gyce to turn, AB the 
coranle Atyou 
cone cotation onthe earth's 


ayro turns, the phactom Slows the 


follow the gyro theo 


sudfice, you can see hat tha gyro rotor follows an 
the meridian, It scraly pois 
seth evice inthe alps; in othr wont, thas bicomt 
‘sontsnaking. The pio ofoncitatin ie actly ech 


fuss than the 24 hooeacequired ofan uamodified pyre; 


ical path at 


the aruat time is Getermine by the spend and weight 
‘ofthe rovorane the size the penduloss weight. The 


xt sup, lopicaliy, i to make 


onheaseking 
_proxcope sorth-ingicatiag, 


‘As you have sten, we mate te gy 


cope 
‘orth-seaking by adding « pencutous weight, which 


‘cassadthe gyroscope to onc a 


non, Te make 
iaorth-indicating, semsst somehow dampen these 
‘eulations. Teo this, ne must aed another smaller 

tor. Both weighs, 


‘weigh, We, on the cnt seo 


“7 


VERTICAL 
RIN 


a 


EARTH'S NOTATION west 


ASSUME EXTERNAL MEANS 
PROVIDED To TURN 

PHANTOM 50 A3 To FOLLOW 

THE GYRO IN AzINUTH: 


(CURVE IS ExacgeRareo) 


Bigure412.~Efect of wage and earth's rotation nthe pracpe 


Wend Wi, ftoce 


igen with 
the marti 


‘When the gyro ia 


the micslan, the act ofeneth rate coat itt t8. As 


VERTICAL GYRO 
ING 


weSyT ¥, 


SPHERE 


WEIGHT 


ove ni, aie W casas prcasio: howe 
cass the gy t9 


enaller weight, Wi, a 


poston, which limite the 
ic of aceon caoad by weight W, The sxconions 

‘om lnvelcontinas, Dut the Gurpening wet of 
‘Wi enone ach ccs ovlltion tobe ceca the 


sath cta rotor ax hn wile apical shape (i, 


‘As you can at the any poition oft forthe go 


sles level and on the meridian, Thefeee prosope 
‘na now become a gyocompus, able fo ste only on 
the meridian (pointing sort) and tev 


‘This isa vary asic srocompan, and it cently 


opentas susicrrty only on the aquator and when 
-movated ons able platiocm: however, the pacples 


snd basic concaps ara the sams for all grocompasses 


‘To makes basic grocompus fonction properly 
overs widerange oftainads, we moat tblize it ith 
‘rapact tothe sats sarc estado with the aaa 
sis, and we mst camp ot ha eae oft ship's 


acceleration and 


ration, Thece ae 


smatods uid to do this, The mathod wid pens 
the pe of yracompass, For ucther information onthe 
reat of ping wa in the gpocempase its 

on yourship, ete the applic 


manotacrucer's 


‘eins 


GYROCOMPASS SYSTEMS, 


Thee ana 


variety of yrecompuss ates 
Lestaltedon Navy ships inthe fee 


Gyrocompasses se identifies bythe matt 
(Aitk)modifieation (Mod) sytem, The Mk am 


<iigsi 4 mor drvlopmant ofa compass, The Mod 
‘sumer inlet change fo the major development 
‘The most common tp of rocompasts found inthe 
‘today ae the lata yrocompus stems, ich 
the Spey M23, Spry Mk 27, and the Spay 
19 Mods. 


‘There ar also ve naw syrocompass systems 
coniy Bing installed on Navy ships today. Thee are 


the Stabilized Gyrocompass Set AN/WS! 


2 an the 
Inertial Navigation Sat AN/WSN-5. Operation ofthe 
AN/WSN-Sisclessifies; martes, only te 


ANAVSN-2 will be diesen in thi training manval 


GYRO COMPASS SETTLING 


SPERRY MK 23 GYROCOMPASS 
SYSTEMS 


‘Tho Spey Mi 25 gyroconnpast i mal eect 
any naval vas to 

ing 68ta, On many ofthe small combatant 
‘asl ad Lager aunt iary vss, a neg ay te 
compass, On some ofthe larger combatant 
‘nel, tn une a backup compan, The compas a 
capable of indicating tebe north accurately in Laird 


vp fo TSN or $, The compass also can be used asa 
ietonal zy when nearer the polis, 


ote the mechanical syecompas, which ua 
‘wots that are fice by gravity to cave the dain 
itiod of damping, the Spamy Mk: 23 pprocompast iat 
special type ofalectrolytic Bubble level (gravity 
enc), which peoeas a signal propoional fo the 
‘lit ofthe gyco ane, This signal ie then amplis 
spied ro a lecromapoat which appli tongue abost 
‘the vertical ang/or horizontal axes to give the compass 


tha desired period and damping. The gyrocompass it 
compensates for sped error, latitude error, uabalasce, 
snd supply vollagefucrations, An laconic Slorop 
system fimishes acute tansmission ofhening ata 

to remote indicator 


‘Tis original Specry Mk 29 gyocompass (Mod ©) 
‘nas had saveral minee modifications and one major 
modification (Mo6 C-3). Only the M23 Mod O and 
the Mis 25 Mod €-3 wil beacons inthis training 
asl, 


ALARM BELL 


COMPASS FAILURE 
ANNUNC LATOR 


CONTROL CABINET 


MASTER UNIT 


Figure 4-18,--Mk23 Mod 0 gyrocompass equipment. 


410 


‘MK 23 MOD 0 GYROCOMPASS SYSTEM 
‘The Mk 25 Mos 0 syrocompas system (Sz. #-15) 
consists ofthe master unit, contol cabinet, oped unit, 


slsem conwol unit, «compass fiture senunciator, and 


en alarm el 


Master Unit 


Ths ms 


ont consiats oft shock-mownted, 
oll-filted binnacte and te srocompuns element. The 
master unit is designs for deck mounting and weighs 
approximately 100 pounds, The compas slamant is the 
principle unit ofthe compass system and is gimbalted 
tn the Dinas to allow a4S* of feedom abut the pitch 
snd roll axe, Deain plugs ar located inthe Lower bow 
for draining the ol 


Control Cabinet 


‘The contcol cabinet containe all the equipment 


quired for operating and indicating the condition ot 
‘the master compass except the visual alarm indicator 


sn the alan belt. Ti contcol cabinet hoses the 


control panel, contol amplifier, follow-up ampli 
and power soppy 


Speed Unit 


‘The speed unit contains the nacestry components 
to produce an electrical signal proportional to ship's 
spe, Speed information ls cecelved fom the abip's 
‘underwater log equipment ors ut in manually by the 
‘ship dummy log sate, The ape range ofthe wait 
120 040 not, 


Alarm Control Unit 


‘The alace consol wait contains the nace 


als 
sn compontns to atute the Lamp on the vlaval alarm 
indicator octhe bell alarm when certain potions ofthe 
system basom inoperative 


‘Compass Failure Annuncator 


‘The compass filure annunciator ie «visual alarm 
indicator, Itprovides a visual indication ofproblems 
‘within te gyrocompass system. Under normal 
conditions, th lamp on the indicatoris lighted 
continuously. When a filure occas within the system, 
‘he lamp flashes or goes oot. A tent push button is 


provided onthe annncitr. In some installations « 9p 


‘B-S1 or B-52 slam panel is used in place ofthe 


Alarm Bell 


‘Tis alam ball fs weed withthe annvciator te 
provide an ausible Indication ofproblems within te 


Brocompate sytem, 


OPERATING THE ABE 23.100 0 
GYROCOMPaSS 


Testis for stating and topping (secrng) the 
compass under normal conditions are on an instruction 


ple iS, The glist on he ont othe 


control cabinet, Thereare we modes afoperstion, 
normal and directional gyr0 (20). The normal mode ot 
‘operation is ied for latitudes upto 75%, The DG mode 


ofoperation is wes for latitudes above 75", Normally, 


the compass shouldbe sue at eat 2 Hours fe it 
tea 


lad Se srvice, For additional information on 


starting the compass, ceferto the manvficturer's 
‘teal mam 


Wie becomes necenary to stop th compass ina 
other dan fallure fie 


‘heavy ae fr any 
follow-up sya, the following procedure should be 
ue 


OPERATING PROCEDURE 
ser 10 
An Mstaaton senen | aac 


sore etmguy avrowarie 


STARTING 
newer beitee 


yaN gwiren | “Uyease'snalt fe se22h08 


drags 3 atcavsn 


ior 
Soetnaon aves | “Levee nalvon ayas."ocevek ae 


e 


Pero) 


€-SHUT DOWN ‘| 


STARTING INSTRUCTION PLATE 


igure 416.~Operating procedures for the Sperry Mk 23 
‘Mod 0 gramps 


1, Place the power switch in the AMPL’S position. 


2. Wait 30 minutes, and then place the operation 
switch in the CAGE position. 


3, Place the power switch in the OFF position, 


In case of follow-up system failure, place the 
operation switch in the CAGE position immediately and 
the power switch in the OFF position. 


Tf power to the compass fails, place the power 
switch in the FIL’S position and the operation switch in 
the CAGE position, When the powar is restored, restart, 
the compass in the usual manner, 


Setting Correction Devices 


Correction device sellings for the Mk 28 
gyrocompass include the manual speed setting on the 
speed unit, the latitude control knob setting on the 
control panel, and the latitude switeh setting on the rear 
of the control panel 


When you operate the speed unit manually, adjust 
the speed sottings to correspond to the average ship's 
speed. Change the latitude control knob sctting on the 
control panel when the ship's latitude changes as much 
as 2", or uy ordered by the ship's navigator, Throw the 
latitude switeh on Uhe rear of Uhe control panel Lo Une 65" 
position for normal operation when the ship's latitude is 
above 60°, The position of the latitude switch is 
immaterial for directional gyro operation. 


Indications of Normal Operation 


Normal operating conditions for the compase are 
indicated by the following: 


1. The follow-up failure and corrector failure 
Jamps on the control panel should be dark. 


2, The master unil should be lukewarm. 


3. The speed dial should indicate the ship's speed 
for normal operation or zero for directional gyro 
operation. 


4. ‘he tilt indicator pointer should be oscillating 
evenly about the zero position. 


WATCH STANDING 


When you are assigned the gyrommpass watch, you 
will be required to maintain the gyrocumpass log and to 
respond to any alarms associated with the gyrocompass 
system. The gyracompass log contains hourly readings 
showing the conditions of the gyracompass and the 
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power sources available. During an alarm condition, the 
compass is no longer eonsidered reliable. 


MK 23 MOD C-3 GYROCOMPASS 
SYSTEM 


‘The Mk 23 Mod C-3 gyrocompass system is 
identical to the Mk 28 Mod 0 system with the exception 
Uhat the Mk 23 Mod C-S system uses solid-state devices 
in place of vacuum tubes in the control cabinet. In 
addition, two more units are used in the C-3 system. 
‘These two additional units are the pawer supply unit. and 
the power supply control unit. 


‘he power supply unit and the power supply control 
unit, together with a 120-volt de battery, are used to form 
a standby power supply for the compass. This standby 
power supply provides uniuterrupled 120-voll, 400-Hz, 
S-phase power lo the compass for a limited period of 
time if the normal ship's supply fails, If the normal ship's 
supply fails, a red light located on the power supply 
control unit will come on. When the compass is being 
supplied power from the standby power supply, power 
will be cut off to some of the remote repeaters. 


The starting and stopping procedures for the 

compass are basically the same as for the Mk 23. 

Instructions for starting and stopping the compass under 

normal conditions are given on the instruction plate (fig ] 
{ET7JJlocaled on the front of the control panel, Make 

sure the ON-OFF switch located in the power supply 

control unit is in the ON position before starting the 

compass. For additional information on starting and 

stopping the compass, refer to the manufacturer's 

technical manual. 


Watch-standing procedures are basically the same 
1 for the Mk 23 Mod 0 gyrocompass system. 


SPERRY MK 27 GYROCOMPASS 
SYSTEM 


The Sperry Mk 27 yyrocompass is a rugged, 
low-voltage electrical compass used as the master 
compass on small eraft and as the auxiliary compass on 
larger ships. 


‘The Mk 27 gyrocompass is designed to operate on 
24-volt de or 115-volt, 60- or 400-Hz, single-phase 
power, 


A liquid ballistic filled with refined silicone oil 
provides the gravitational torque needed to make the 
compass north-seeking. The ballistic consists of two 
interconnected brass tanks and is mounted directly on 
the gyrasphere. Direction of rotation af the gyro axle is, 


Figure 4-17,--Mk 23 Mod C-3 control eabinet. 


reversed to counterclockwise as viewed from the 


south end of the gyro axle as it was in other ballistic 


compasses, T 


0 direction of the vertical torque is also 


reversed. 


power converte: 


MASTER UNIT 


tains the compass element 


and receives its electrical and electronic support 


the electronic control cabinet, The master vit aso 


ELECTRONIC CONTROL CABINET 


ctroaic control cabinet hones the coatrol 


panel, power supply, servoamplifier, latitude 


compensation cirevit, and alarm circuit. The 


ctronic control vait has plug-in connectors, which, 


ace vied to connest the vat to sithera power 


converter or a 24-volt de supply and to the master 


POWER CONVERTER 


The power converter is used to con 


st 115-volt, 
60. or 400-Hez, single-phase power to 24.volt de when 
2volt de is not available 


OPERATING THE MK 27 GYROCOMPASS 


The control pane! located on the electronic control 


binat contains all the operating controls necessary 


+ operating the compass, Inst 


coring the compass are listed on an instevction 


ated near the electronic control cabinet. For 


rmation on starting and stopping t 


compat rfer to the manvfactorer's technical 


manval 


WATCH STANDING 


w 


tch-standing procedures for the Mle 27 
_svrocompats are basically the same as for the Mie 23, 


yrocompass. Indicator lamps for the power available 


MASTER 
UNIT 


eo 


POWER | 
CONVERTER & 


CONTROL, 
CABINET 


igure 4.18,~AMk 27 Mod © recip ent 


26 follow-up alarm are located on the conn! pana 
‘When « power allure occurs, the powersvailable tame 
vill go out, Whee sfollow-up amorcenus, the 
‘sllow-op alarm lamp Gill Hight up and.an die alarm 
vill sound 


SPERRY MK 19 MOD 3 


‘The Sperry ME 1P Mod 3 gyrocomass spss 
furnish soll and pitch angle information a well as 
‘heading information. This ol and pitch angle 

‘information is used to stabitize guemouats, miss 


‘unchen, and other equipment that most remain level 
‘with spac tothe t's mac fr prope open. 

‘The Mik 19 Mog 5 pyrecompusen are used a the maser 
compass on Navy combatant sips, Some ships will 
0 Mk 19 compares ivtaleds on w 111 be wet 
the master compass andthe other asthe backup 

compass, Thare have been fve mogifications to the 


original Speny Mk 10 Mod 3 pyrocompuss rater since 
leas fest inuoduced. The five mosigations witl be 
lacus in th Blowing paragraphs 
MK 19 MOD 3A GYROCOMPASS 
sySTEM 

‘The Mk 19 Mog 3A pyrecompun isa navigational 


18 ie contol instrument ith dane Same bane 
1 cagirements. The compan a enigend to 
‘pene in Latitudes upto 80" with an accncy of 0.1" 
In cima ts Te ition, aco mance a 
‘eanumits angien ofl! and pitch. Thane fentuces 
isnguish the Mic 19 Mog 3A fom al ota shipbears 
_procompanes that prea it 


Design ofthe compass is ned on the principe that 
‘wo property conlled horizontal gyros can, roger, 
‘ueniah a sale rence forthe maaearement of ahi 
testing, coll, and pth. Beatty, the banc uni consists 
fio gyros placed with tae spin ans an shown By 


ne 


Tes eafecrad was tha slave gyro and fonishes 


Jdications ofcll on necth-sowb couaes and pitch oe 


as 


Ne. enanve 
som a5 
S™ MERIDIAN 
GYRO 
azmurn 
panrow 
N E 
= nr <A 
w =e 
sm axis 
- 
SLAVE 
‘GYRO 


Figure 419.~Simplified diagram ofthe M19 Mod 34, 
a 


‘As dceic consol spate in und in the M19 Mod, 
‘3A pproconmpas to eet tad indicate ee north 


he zenith. A geavity ceferance system is 
employed for ceneting eye titt, aed tongues are applied 
slactromagnetically to give the meridian gyro the 
Gesired periog and damping. Forther, siznatsar 
scented by the compass, which ae ued to atabitize 
she entice semiive lament in roll ane pitch, thereby 
‘oenishing an indication ofthe zeit in toms efeoll and 
pick oe 


‘Both the maridien ang stave gyros are enclosed in 
‘semasially sats phos and suapende in ol. The 
compass is compensates fr northerly and easterly 
spend and aceletion earth mie, constant egos, and 


VERTICAL 


Ke 


cabinet, the compass Silsee senuacistor, and the 


standey power spel. 


Master Compass Assembly 


‘Ths mastercompass assembly 
spproximstly 3 Sec high and weighs stout 685 pounds 
Tes two major components ara the compass slement an 


‘the sopomting lament 


COMPASS ELEMENT. The compass tenet, 
includes te sensitive alement (meridia and stave 
By), the gimbal, and the phantom assembly. Tee 


phantom assembly inciy 


szieuth phaston, 
which ingicates the merigian, andthe and pitch 


MASTER ae ee) 
A iS) 


CONTROL 
CABINET 


‘phantom, which mestuces he anges fom the 


er 


al, Te comgest slement is imballad in the 
innacis te allow 60 ffeedom about tell axis 


sta 


* cfsreatom about the pitch avs, 

SUPPORTING ELEMENT — Tus supporting 
slement inciuges te frems andthe Binsacle, Tes 
compass stements ar gimballed inthe Binnacte by 2 
conventional gimballing system wit 62" offeedom 
spout th roll anis macanialy, 60° slaicaly; and 
42" efSeedom aboot the pitch is mechanically, 40° 
sexier 


‘Tie meridian an slave gyros eresimilaria 


consrtion, with the excpson cha the stav 


inverted snd minor changes ie wiring are made, The two 


gyro amambliss are mounted on the innerving ofthe 


COMPASS FAILURE 
ANNUNCIATOR 


STANDBY POWER SUPPLY 


‘Figure £20_-MME 19 Mod 34 gerocampass equipment 
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GIMBAL PITCH 
RING DATA 


PITCH STARTING 
‘SYNCHRO. 


SLAVE 
‘GYRO: 


PHANTOM RING 


COVER AND — MERIDIAN 
MAGNETIC SHIELD GYRO 


PHANTOM RING 
ASSEMBLY 
St (exfANTOM) 
> q] 
rail ROLL AND PITCH 
be (PHANTOM) 


BINNACLE 
BASE 


Eiquse 421.~Two vis of master cpa det and supporting det 


phantom anembly, the meridian gyr0 00 tp, and the 
slave gyro, uptia 
motors an 2-pole 


down, onthe underside, The gyro 
1S-volt, phase, 400% 


cape induction motors, The meridian gyro rotates 


approximately 23,000 rpm clockwise viewed from the 
south, and te stave gyro rotaten athe a 


countaclocnine viawed from th 


‘Theaclmuh phantom is made fo tow the arent 
motion ofthe meridian gyro and I-and 36-apeed 
asin data ace traits by the cleat wre and 
synchro ansemblie mounted onthe panror anne 
‘Theroll and pick phantom i wabilize i roll ane pic, 
nd 24nd 36spen coll an plch ut ace eased 
by the rll and pitch servo and synchco amemblies 


mounted onthe feame and bance 


Conte 


Cabinet 


‘The contl ain a 30 foie eet 
pan eR 

TStlog satay selena tha sas 
the bingo aca ncn 


the master compass 


‘CONTROL PANEL.~ Tis control panel (Sz 
sith, slam Lampe, aed 


Indicator Sass required for operating the atm. Only 
the conuls cequira fernormal opentioe ofthe sytem 


are scene 


en the consol cabins is loss. Thane 
controls ar on asicaad panel avoid ighey © 


pence, umage to the contrls acide change 
ofseing 


‘COMPUTER INDICATOR PANEL Located 
below the contol pant, and isi the cabiot, 


computer aumblin fr computing date fe the 


systema. The computer indicator pasel fx, 423 


consas of seine dows, A iat is vinble Being ach 
inden to tasicate the data being comput 
ssvociated computer ey. Thane aeons are 


icons later unser the cool sytem in whieh they’ 
Preeed 


‘COMPUTER CONTROL ASSEMBLY.~ To 
minimize the suenber ofamptifiers odin the item, 
to pe of tandaré plog-in comporer amplifiers are 
‘ied in 13 applications. As the chacrinica and the 


ciecoits in which me amplifiers ace used vary, other 


stsobe 


components peculiar to asingte ciecuit ms 
‘ied, For this amon, a shape paral, known asthe 
compote contol assembly, is laatd inside the conta 
cabinet This panel providers junction box ite which 
the amplisiers may'be plogged. This panel also server 


ss schansa See various components requis 


such the sanders amples tothe particu! 


smpliSers, and ll the component 2 


thevarions coms 


ister and torque ciecvits, other ian 
oe contninad in the mechanical assemble cri the 


AUN MASTER COMPASS 
coupass conrgot — coNTROLaaINET —AEGEY auton Fuses 


MANUAL 


pst 
eta 
Pang swiren 
onirr- 
thors 
CONTROL 
wove 
sho Eion 
vourAs 
swirch MASTER swupis suppty 400" POWER FOLLOW-UP mun afte, 
Stanoey suply “atanw cours ACARWCaMPs anit aus 
Haun 422-Conr pon 
INTEGRATOR-SLAVE _INTEGRATOR 
GYROLEVELING) — MERIDIANGONTROL LATITUDE 
ED ae: 


EAST-WEST NORTH-SOUTH OWN SHIP ‘OWN SHIP 
SPEEDCOMPONENT SPEED COMPONENT SPEED ‘COURSE 
‘Figure 423-Compater indicators 


41s 


SYSTEM CONTROL ASSEMBLY.— Tis 


spre conto meni 428 


top ofthe cr section ofthe cont cabinet and ieciodes 


riches, ime delay and clesin, and tapping sy 
‘oc cyeling th evete anomaly. Thsecomponeets 
se required Sr starting and operating te compu 
stem. They opente in conjuction with the asics, 
{ndicaton, and selays on the consol paral Sz 4220004 


slsguhere inthe system in performing starting ant 


conte Sectors 


FOLLOW-UP AMPLIFIERS.- Mounted below 
‘he systum control assembly are the oll, pitch, ans 
azimuth follow-up ampliaes. Tha three fllow-op 


empl are identical and ieechangeble, 


DCPOWERSUFPLY.~Below de ftlow-op 
ampliers inthe power ply weit (i é26 view [7] 
A) conttining te power supply component (mataiic 

seen, lt, an 0 Set, monitrng te, ad 

ss weit leo evi The welt pea fom the 

LiS-volt G02, Sota soppy ane fre 


voltag 


atta 
requires fr te operation ofthe various 
smplier an rly in the sce 


STEPPING RELAY 
808 AND 
‘TERMINAL BOARD 
BOTA 
(INSIDE > 


LAPSED TIME 
INDICATOR 
‘M01 


VOLTAGE REGULATOR — Because soppy 
Er EE BE 
eee Sia Bae 
rites pee nitric 
Ss tit aha Secs ae 
cide tice say on cag td 
within ad volt fran ingot e115 von vl The 
sersitorant ia see) 


conmining a Side rete cit, de ence cet, 


chasis 


a cisterent 


plifier, and a conector cieeuit. The 
corrector cieesit includes « mageatic amplifier, 2 


sevomoter and ges tes te soot, 


sedabvck- 


5 transformer, The buck-é 


transformer aids or opposts he Line voltage with « 
vole soppliag fom the stowansbemar 


An alarm indicator tube in 


tube ftture and an corottatennce 
sésiion, the unit conti a magetic amplifier balance 
conteal, nominal 


tage adjsstment control, an 
sctomanatl witch 496 an a voltmeter to ilcate the 
spsand ootpot volnge 


ADDITIONAL COMPONENTS.~ In addition to 


se conponten tn mmembtespreviossly mons 
POWER SWITCHING — UNDERVOLTAGE FLASHER UNITS 
RELAY K801 DETECTION ‘TC801, TCBO2 
RELAYS KEO4, 
805, AND KBOS 
: / 


VOLTAGE ScNsITIVE 4 MINUTE TIME 7 AMINUTE TIME RESET 
‘AMPLIFIER DELAY RELAY DELAY RELAY RELAY 
‘ARBOT 202 03 Keo? 
‘Figure 424Sysem control zum 


a 


A 
voura AUTO-MANUAL BALANCE VARIABLE 
CONTROL SWITCH CONTROL AUTOTRANSFORMER 


VOLTMETER 8 MAGNETIC AMPLIFIER 


Figure £28.-A.Poow supply. B.M& 19 via rigulaior. * 


the control cabinat alse includes an isolation components consactad tothe ship's 400-H: power 


transformer, a ventilating an, and pace ame ‘ins, hus liminaing tnese pound pent in the 


sili. gyro dialer fom the ships 400-H: sytem, 

‘The iscistion transformer is lect immediately ‘The ventilating fis is located above the isolation 
ttt top of tn eat potion the cml iinet teansformer and provides ventilation forthe interior et 
snd inolates he compass system fom the rast cfr the cabinet 


420 


(On the bottom right-hand corner ofthe control ‘the compass system, fora short time, incase of failure 
cna sa spare pe I computer ample: the ships power spply. Under normal option the 


sc sston operates ex ¢ 115-volt, 400-Hz, S-phase 


Snipe Helin ena synchronous motor, driving a 120-volt compound- 
‘he conpan tre somncaer ix 420 is anf ——] ‘ond dc poset nt charge abn f206-vlt 
ence, ta ps nd M23 pn toga. the sig 400-He ipl il, 
Anvecite wi the nennnciater is wvaliy sig fala below 105 vote ch ships Line is iaconnscted 
standard pe 1CBSDSF¢ alarm el. The aac tel and anita auauaire Gueaoa ee 


senueciator are acted by the alarm contol sytem to 
ive both a vsul and audible indication of ystam Sie, 
‘The compass slur system is ocosed later in this chapter, 


motor by the storage batteries, Thea section sow 
operates as 4 115-volt, 4(%)-Hs, 3-phase generator 


supplying the compass syst, 


seein juss i dainestoet 
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SLAVE GYRO CONTHOL SYSTEM 


igure 426.-A. Meridian gyro control system. B. Block dagam of ase gyro contol system. 
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major systems; the meridian gyro contol system. the 
slave gyro control stem, teeasienuth Sllo=-op 
‘stem, and theroll and pitch Sllow-op sym, 


Meridian Gyro Control System 


‘Ths merisian gyre conteol utem incivaes the 
_sravity ence stem, the azimoth const stm, 
snd tha leveling control sytem. These stems are 
sielae tothe Mi 25 compass conwol system, snd they 
fonction to conteol rhe meridize gyro the same 
‘manner. The compass compensation system is more 
labora, de te the high depes ofacucy required 
ofthe Mic 19 Mod 3A sprocomass, a wi be 

isos sept 


MERIDIAN GYRO GRAVITY REFERENCE 
‘SYSTEM. The gravity reference yom (Sx, 4-2 


‘view A) consists ofthe meridian gyro gravity mfeace 
(the electrolytic bubble level and excitation 
‘masa, the north-south acilantion compote, & 
‘mina, and its nncintednarwock. 


‘The ttt signa fom the elcwotyie BbbLe Level is 
‘56 into the miner, Ha, the tte nigel in mina with the 
‘ent-touth arctlention signal (a compensation sgeeit 
sm be sincosd late), an the compensated ri galt 
‘Sd into anet work ofemiston, ptentioneten, and aly 
the 


conics. ma network has these output sigeal 
‘meridian contol signal tothe azimuth contol pate, 
the damping signal tothe Leveling coowet svt, snd 
the compensated tite gal ro the meine pyro coestant 
torque compensation syne. 


MERIDIAN GYRO AZIMICTH CONTROL 
SUSTEML~ The asim cute yu con oft 
snl, an aiouth torque amplifier, andthe asieth 
torques. (St Sof vee A) Tednner ips 
‘signals are the meridian control signal fom the gravity 
aA rime ges igsdam 


‘tangent latitude compter, anda vertical earth eate 
competition signal fom the latitoéa computa. The 


azimuth torque amplifier tpt isha tothe conteot 


Seige ofthe two azimuth teqqen, which apply torque 
to prces the meridian pyr, towad the maria, inthe 
same manner as described inthe Mie 25 sytem, 


sacra ono Liven cowrrnoe. 
SYsTEAL— Themen pe teal ema men 
Gene U cea steers astorling 
ar RapiutSl isligeiee olga 
peWedlainctk isesipugsgatenssl 
ds sailing 
ce ac capaci 
acsvdlagreipept ane, ch bcs 


torque fo Laval the merigian ee, 


‘Slave Gyro Control System 


“Tee save gyro contol aystem (fe, 4.26 


‘consi ofthe stave gyro gravity seference, leveling 
con, an saving comme! systems, and theslve E70 
coasts torque compensation 


SLAVE GYRO GRAVITY REFERENCE 
SYSTEM.-- The save gyro gravity reence system is 
arto the meridian gyro gravity sree atin I 
consists ofa eavityreeence, x miner and its nebwod and 
the seven acelntion compote. The output ofthe 
sytem isthe slave gyro compensated tit signa, which 
1 consol eye, and the 
stave p70 constant torque compensation sytem. 


fs fe6 tothe stave gyro: 


SLAVE GYRO LEVELING CONTROL 


SYSTEM. Ths stave gyro leveling contcol system 


consist ofa mixer, a leveling torque amplifier anda 
leveling forgot, The input signals to the mixer ae the 
‘compensated tit signs! Som the slave gyro gravity, 
eecce sytem, an the horizontal earth at, che ate 
‘wert spn, and the conta torque compensation wig 
‘als. The Leveling torque, amplifier and leveling toque 
5c Goplicats of thowe und in the meridian gyro lva- 

ing control sytem. The ovtpat ofthe Leveling tor 
sempliser inset tothe eating tongue conte Sel 


SLAVE GYRO SLAVING CONTROL 
SYSTEAL-- The saving coool ajar detect any ele 
igen bersen the aionath phantom and the lave 

1, and slays the proton proper eaten position 

‘The stem conn ofthe slaving peta the slaving, 
sigeat alr, the slaving forgo amplifier (STA), and 
seo slaving torquar. The slaving pickoftis an Ecore 


tranafocener mounted on the vertical ring, The armature 


ftta pickotis cemented tthe gyroaphere, Thos, 
‘nualipemancsigal borne the aclth phantom and 
ry10 in cbuioes fom the pickotin the same 
‘maser as ucebed inthe Mk 23 syst. Ths sigal it 
‘a6 into the slaving signal amplifier. The ovipor ofthe 
slaving sigesl amplifier isthe slaving slp, and itis 


‘fod to the staving torque amplifier. The output ofthe 
slaving torque amplifier i the slaving contol sips, 
0d i 0 the slaving torque conto! Sal 


‘The saving rrquan ace optics ofthe aimth 
sorquen ted open in the same manna, They produce 
the torgue abost the slave gyro horizontal ani, which 
‘asses precession aboot the vertical ans to align the 
slave gyo with the seth phantom, 


Compensation Signals 


‘There are sins compenaton signals in the Mi 18 
‘Mod 34 syocompass syutam. These signals serve 0 


countonct or compesite for certain sires that would 
otherwise produce arimoth orleveling errors ie te 


master compass 


‘These fics may be lsat an sip, carth and 
constnt torque Mics, The ship cts inode pees, 
coure, and axlention changes The 2arth acm are 
‘Som horioatl end vertical eacth ate. Constant angst 
tiects a canes by a mechanical sabelance afte 
aster compas, or any other mechanical deers that 
would cave the compas 0 set 


hati, 


[Nort or south sip speed produces « grocom 
pats error dos to yo tilt nthe ship Slows the cores 
ture ofthe aah. The ate ofthis gro tei propenioest 
to the proguct of ship's sped (8) and the cosine ofown 
ship's couse (C) and a constant ef0.0166. Easterly 
speed, however, produces an error equal tothe product 
‘fship's spe (S), and he sine ofowm ship's course 
(©) Easy or westay spast dos nor case the meric 
finn gyro to tilt; Rowaver, asthe slave gyro ialigaee 
casera sacra by astry or westry epee 

the same manner as northerly or south spat tices 
‘a maridign gyro. Therefore pend (any ciractice) 
caus til ofone cr both gyro elements. Tit othe 


meridian gyro caves prcession sway Som 


‘an, causing asimoth, cll, en pitch anoes Te 


the slave gyro cass only errors in coll and pick The 
slave gyro tlt sign isnot applied to the ssimath sere 
loop. The sia 


zyro vertical seg is positioned ty he 


azimuth serve follow-up moter. The slave gyros made 


to low the vertical ring by the sling const stem. 


‘The Mk 19 compass i compensates for speed amoet 
by applying «compensation signal (corth-sovth spat 


6 ditty ro the meridia 


taeat ina Laval position for any pest er coore. These 
ignls a cbuinas fom the on shi'sspse epce 
snd spend component computer (shows i Se £27) 


‘The ships heading may citer rom the troe comme 


enocth-south isto 


eee oan error canes by 
ship. The north-south sped signa! is compensitad for 
sist by « manual comsciorlocata onthe ont ofthe 


‘Changes in the ship's spend wil cane compass 


errors not compass. A tlt signal to compensate 
‘br ercors fom acceleration is produced by tea ta 
‘epic bubble level. When the ship acelentes i seat, 
‘he inertia will sopace th slang in the slacelpic 


‘bubble level. Dezetemtion will cause a displacement in 


she opposite imton, As aan, tilt signals will be 
‘poducad ven though there is 20 gyro ttt, 


“The er cf vertical arth cate on the meridian go 
4s proponions wm the product ofearth rate atthe auator 

sn the ins ofthe ship's letinnde, The efit ofrizon- 

sl earth rate.n the slave gyro is proportional tothe 
‘pods ofthe sarth ate at the aqui andthe cosine ot 


the ships laseae, As the stir of vertical earth steis 


cesses by ta sande cas sottion shoot is seth. 
south ais, a hip traveling in an eastety or wataly 
Season vill sitar att or bit Som the eat ot 
‘Son. This apparent change inthe spend ofthe satis ro 
tos wilt, in eect, produce a comparabl 


changein 
‘eric each ta, This change, which i the muiien ro 


‘ssevasopeed eros is proportional to te roduc ofthe 
sips sxse-vast oped and the tangant oh ships atte 


To compensate br these acts on the meridian 
‘gyro, weaaad acompensating sion vole 
‘poponionsl to che product efeaeth tea the aqator 
‘and he sine ofthe ships latitnde, and a compensating 
signa voltage proportional tothe product ofsas-nast 
spendand the tangent ofthe sips atiade 


“To compenat the slave go forthe efit of horizontal 
‘rth, we senda compenuating sia voluge popotins! 
te the proguct cfescth rate and the cove ofthe ship's 
Jaime, Thee compenstingsinas are btined Som 

she lien and tage lating computa (fe, 427, 


ia snstive loments war parkely lance, and 
eae wer no othr Scio that would case constnt t+ 
geen sitar ofthe so gy, tha tit signals fom the eler- 
sropic bate level, ovars period oftime, would avenge 
cot mao, This steve becase the gro conto are de 
‘nad to aep the go ales level at I mas, As itis sot 
posible to keg the gyros pay balanced ata dias 

‘ecm of rar, constant trqse compensation system, 


fs provided for Doth tha merician and slave Epos. 


er 


MERIDIAN GYRO 
ConraoL SrsTew 


L 


SLAVE GYRO 
Conraoe srsrem 


mp sve ono 


Figure 4-27.—Block diagram of compensation signals. 


acceleration signal being fe¢ to the meridisn control 
integrator cxou, which opens assy, cting out the 
‘itt sigs during excessive sceletions, 


Foc the tsi 


outputs fom the electrolytic 
‘bubble Level to average out to 20, the compass must 
bein parfect balance, and all compen: 
computed enstly. The constant torque compenssion 
system will then compensta, within Limits for anor ia 
compotion father compensting signals. 


ing signals 


‘The constant torque compensation sytem for the 
slave gyro is identical wo the meridian gyro system, 


‘Operation of Compensation Circuits 


‘The own ships sped epeateropeteson 60-H 
ata obtained fom the ships undarvater og transite, 

‘The ovtput ofthe repay, howe is 00-He dts, The 
repeater contains a 0-H servomotor (B1), 4 60-Hz 
synchro control transformer (B2), 4 400-Hz line 
syne and dial (B3), and type 2 computer amptif 
(Al), See fies oD 128, 


‘The Linear synch is an indetion device ike other 
synchor, but df from ote types in that ith one 


sch a position tat the axe ofthe to windings ar 
‘pare by 90 alaccal nr, no voltae is inens 
{nthe ovtput nator winding, Ihe rotor i loplaced in 
‘oe ition from this sto voltage poston, a voltage 
ln indued in the ovtpot winding that is proportional to 


the amount ofrotor displacement. Ite corer is 
isplaces inthe opponite dlncton, «voltage of opposite 


pha in the ovtpot winding tate also 


i knave 


sropononal othe amount ofrotor diplsamen, 


0-H: powerline, and a contol fa 
‘pt 2 computer amplifier oxi 


“Ta int othe pantech ship's pend 
ftom the oncerwater lg to the conto transformer 82) 
[EE SIELTHY outpoestgnst voteaze om the coat! 
tenses, epetning his spe, i 8 othe inp 
ofthe ype? compte amplifier, The sevorter (81) 
drive the cont tensformer rotor to it ll postion, 
snd ath saa time postions the linear ance ctor 
(83) tos posonconeponing tthe ships speed. The 
linear ayachroobtpot, then, lea 400-He voltage 


proportios 


town ships oped, A ial is ached wo 


‘the shaft ofthe linesr synchro to provides visual 
indication ofown ship's peed 


‘The own sips spd signal is applied to the input 
stage ofa type I computer amplifier inthe speed 
component computer. The spend computer (fig 4.28 
contains ovo type compoter amplifiers, « peed 
sssolver and dis (B4), sayachro control transformer 
(Bd, ands motor achomatr 9), 


‘The motocsachomater (B6) isa 400-Hz servomo 
‘achomatar ganerator built into the sama howsing, The 
motor a4 2phase, pole, inction motor with xed 
‘eld an s control field, The tachometer generator 
section consist of 2 pase, 2-ple stator and a copper 
shell rotor, One stator field (F1) ix excites fom the 
115-volt, 400-H supply The other stator 
‘not excita at long a the rotor i tatonay (ie anes ot 

‘the two stator windings are 90" apart), When the shaft 
ofthe rotors turned, a voltage is induces inthe rotor 
and rotor corrent tow is proportional to rotor spe, 
‘This rotor current produces 4 magnetomotive force 
ropentiona to rotor caret, This mageetomotve fee 

In combinad with the magnetomotive ce ofthe rafer- 
ence winding to produce acenutrant field, the axle of 
‘which sdapluce i the diction ofroation ofthe rotor 
cup, The angle betveen the eoltant fel axis and the 

axis ofthe ovtpot winging varies withthe pend, Hance, 
‘the coupling between the two stator windings varien 


‘vith speed Thus, the ovepue voltage va 
spend. Ta quency is 400 Hz, the sie ay that ofthe 
hence flald, and the plane ofthe ovtpot voltage it 
ependentwpon the dection ofotion ofthe rotor cop, 


‘The own sips oped sig! in amplified and fe to 
‘the rotor winding ofthe speed resolver (4), Heading 


‘at from the master compass i appa to the input ot 
the control transformer (B35), andthe ovtput ofthe 
control transformer (BS) in sie with a damping, 
‘voltage obtained fom the generator ston ofthe 
‘otoetachomater (BS) ia fad ro the inpot ofthe scond 
‘ype I computer amplifier, The damping signal voltage 
‘om the motectasomete is wed to sablise the com 
ppotersevloop and ro intohice «small time ag inthe 
computer his tive tag is cequirad since th decsion 
fimoton ofthe ships center of gravity le Srom the 
shi’ beading fora shor Interval after string count 
change In other wore, when coder is est applies to 
‘tuen th tip, the ship slides sides o some extent 20 
‘that the original course is maintains ors short interval 
sen though the ships handing has changed. 


‘The ovtput ofthe second pe 1 computer amplifier 
sists th control Seld ofthe motor scion ofthe 
motor-tichometer(B6), which drives the tachometer 


-sways{s januon sseduioo 2yayduieo w yo wesdnyp symusyos payndus—gz-p amndiy 


_Eenerator section, furnishing the damping sigeal 
volgen atthe sama tims the col trsnsformer 
rotor ofthe resolver (B4) i positionsd selative a the 
ships heating. The resolver (B4) Scions wm resatve 
‘oon ship's apes and cours inputs into Scot Cor 
sont-south peed and S sn C or astra speed, Thane 
ss the spat compensation signals ended. Agialis 
couple to the shat ofthe resolvr (34), indicating owe 
ships couse, 


‘The north-south sclanton compute (fla £25) 
contsins anorth-south speed repeater consisting of 
linear synchro and dia! (B7) ant a motor-tachometer 
(Bd), The computer als inctodes & imiting ornoatizesr 
network, anorth-south acalation sizeal amplifier, 
6. pe | compu ample, 


‘The north-south spss signal voltage is fe6 the 
stator ofthe Linear nyc (B7) i series oppoition with 
the stator voltage induced by he synchro rotor, The 
applies ie 
‘tela with the not-scut accleaton vigel amplisee 
put the input ofthe ype I comput ampli. The 
‘vtput ofthe ype I computer amplifier drives the mote 
weton ofthe moter-tachometer (BS) at 4 sp 
proportional tothe rate ofchange ofthe ship's 

uth ape, and postions the rotor ofthe linear 
sync (B7) wetit the stator voltage dott rotor potion 


‘iftcence Derween thane rvs volta 


oth 


[scavity theance stam, When the secwolytic Bubble 
la leptaced de ro accelerations, it tarts to ens 

sapidly at feat tits eevteal poi, ther slows dow, 
Tals 


sto tha vincosity ofthe electrolyte aed the 
of the te 


1. By connecting the acceleration 
peal in sven with the linear ecto bee applying 


the vol 


to the meter, ofthe motaetachomater, the 
‘motor sped is made to vary noninaly. Thin goatineas 
pte in Gtignad 10 be proportional tthe output ofthe 
lecwolyic Bubbte eval. ln addition, the outpotsigeat 
voltage ftom the alacrlyic bubble level is proportions 

to the displacement ofthe bubble overa limited megs, 
‘beyond which it satueates. Ite accelerations arect 
suflcient magnitude, the slcwolvic bubble level will 
stunt, This ctor is also compensates for by appli 

‘he outpat ofthe tachometer generator wa limiting 
serwork efeactifiers. The ootpotefthis eerwortis 
smplisied end uae asthe tachometer Samant voltaze 
tothe inpot ofthe ype I compar amps 


A Gia is arched to the shat ofthe linear synchro 7), 
{ndictng the nonh-south component of own ship’ peed 


‘The latitude computer, which produces the 
‘neriznil and vertical earth rate companaton signals, 
‘consists ofa type I computer amplifier, smotor- 
sachomater (BS), asesolver(B10),andan earth cate 
sires transformer TD). 


‘The tangent latitode computer, which proces the 
‘meridian gyro east-west compensation signa, consists 
(cla ype? compute ampliferand sresolver BID). A 
(Sint arachas tm the shad ofthe aver (B11) indicates 
the ships tae, 


“The inpot tothe latitude compote is the nontsouh 
spend pls drift signal, ané the inpots tothe tangent 
latitude computer are the mst-oest pee signa, and the 
‘inital, mance, ship's trae setting. The ato is ae 

Dy the compan operator atthe start ofa voyage, and 
‘erator the latitude computer keeps che Latitude vp 
dare, sutoatcaly, wherever the ship may go, 


‘Tea north-xouth opens plus rif signal is fe, tn 
series oppoving, with the output ofthe peewee scion 
‘feta motor tachometer (BS), which prot 
demmping voltage Se stabilization oft evel 
the inpot ofthe ype 1 computeramplifer, The Ope] 
compute amplifier ovtput driven the motor vetion of 
the motecachoranr (BS) at pend coompoasiog 10 
sorth-roth ypu plo Grif The motor shafts pand 
rithon the rotor ofthe 


doen (240 million to 1) 
vee (B10) a0 tate follows te changing abs 
latirade, Atany the, the position ofthe roto ofthe 
moter (B10) cormponds to the latitode poston ofthe 
ship. With areience vole, peseting earth te, 
‘om the transformer (T1) imped en the rotor ofthe 
ver (BIO), and the rotor seta the sips lati 
the eerotver (B10) fonctions toresotve its 


etheate 
seforence voltage an latitude inputs into an ouput 
‘proportional ath ae teas the conte of tha tide, 
‘torsos earth cae ang ent ate times thes of 
she local laticode ce vertical eacth ae 


‘The amped eusovet sped igel fom the ppt 
2 computr amplifier is fs wo the rotor ofthe solver 
(BUD, Wieh eis voltage proportional ro aves peed 
on ts oor, and ha rotor positioned to he ship's ttn, 
(2 outputs ofa ewe rarolver stator winéings are 
‘proportional to cast-veit peed tims the sine an cont 
‘fe ship's tatitude, The output eft cosine stator 
‘winding opmsentng the cosine of entrant spe and 
latitude, however is fa tack, invarely, tothe inpt ot 
se ype 2 computer ampli so thatthe reutan opt 
ft amplitier represents the product ofeast-wast 
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‘Eiqure 429.-Earth rate and constant torque cmperaton signals. 


ape andthe migra ofthe ovine sigal from the sacetyic bots teva in ot 20, an 
‘This output signal onthe rotor ofthe ‘penis fora tong period often, mach as machancl 
multiplied bythe sine ofthe ships Latitude inthe soe ‘balance othe compan would caus, the rotor ofthe 
stator winding, belng proportions! tote product t teeae ncn @ 13) wit mam gradually at a conmant 
‘aseovat pied and the tangent othe ship Latte fae. The optpot vole, being efopposite pave othe 
he gal inthe merisian gyro eastovent apes 
compensation sips 

‘The merisian gyro cna torque compecason 
system (af eaB Leora type Lamptiser, ad 
lntegrator ctot, anda meridian conto intpator The 


9 consol integrator Incodes& moteeachomter “og 
(B12) anda tinear aynctco (B13). The Stat provides 


‘visual lication ofierapeatoropeation 


‘The meridian gyre compensates tt signat in fed 


‘through aralay in the integrator cotut, in sven with 


the damping voltage outpot ofthe generator seton of wes, 
‘the motectchomstr (B13) tothe inpot ofthe pe use 


computer ampli. — : ‘ 
‘Theamplifier output drives the motor section ofthe 


tachometer (B12), which is geared down G 
smitlion to 1)to the linear synctv, Bacaoe ofthis Rig 


searsaduction, ttaker a preatnumber fmotor 


solutions over a prid oftime to appeaciabe y ot ata 


‘therotor ofthe linear spuctvo( 15). The linear spect, 
‘hereve, for all pctical papotes, doesnot respond to 
shorts sina, bot espods ro long-iec signals or te ‘Figure 30.-Simplifed dggam of the aimath follow-up 
som ofoctoting and shore signals eke eage stem. 


438 


‘tilt signal input, wil tend tm seduce the input slosty until 
tha voltage output ofthe linear syuches exact agels 
the tle signal input cme by the ueblance 


‘The time consnt, orate ofchange, ofthe linger 
‘guchro output voltage fora given tlt sign is made slow 


‘The ssimoth follow-sp system in $30) eens] 
say misalignment between she vetical ng mache 

propa and com fo grive the sch pte, 

06 then the vertical ring, bck et ligament with 

the gyrosphere, 


‘An anlmoth picko consisting ofan E-hape core 
‘eansformer mounted on he vertical sag and an 


armature cemented tothe gyrosphere, fornishes the 


‘missliznment signs! t the follow-up smplifiar in the 
conventional manner. Thefollow-op mote, driven by 
‘eessimoth loy-op amplifier output, drives he 
scimoth phantom, restoring the azimuth piekowio its 
‘sera pone and postoning, though pag, the 
and S6open bending data pac eassmitere. The 
‘Slow-op motor so postions the rotor athe lich 
solver not shown inf. 4-30)10 Position] 
commponsing to hips hing 


‘Theazimoth follow-up amplifier consists ofa 
‘preamplifier sage, a demodulator sage with sgpace 
‘ment and rte signal eewods, ands magaatc amplifier 
yotpot stage. Associated withthe amplifier aro 
‘arm cists, which crate the compass slarm in case 
fexcasive pickoft signal or preamplifier tube filore 


‘Rolland Pitch Follow-up System, 


‘The poland pitch follow-up aystem (He, 4:3 
Gece a elimiotes any nisalignment between the 


MERIDIAN 


ou 
Ara 
Gita) 
on 


a! 
corer) 


sl-ptch phantom and the Level position maintsines by 
‘he two sys, Itlso positions the coll and pitch spnctvo 


sata tanerittes 


‘The system consis oftwe E-core 
pickofi, wo follow-up amplifiers, ané reo follow-up 
stor, all duplicates ofthe consponding components 

in the asim low-up system, In aditon, the sytem 
{clades oll-pitch esolver. 


‘The meridian gyro coll-pitch pickets mounted on 
‘che meridian gye cadle and detects any mislizment 
‘berwean the endle and the meridian gyos vertical ing, 
‘This misalignment is about che meridian gyr0's 

casovat horizon axis, The opie phantom, being 
physically linked tothe azimuth ph 


tom, will be 
‘denically misaligned withthe vertical sings ofboth 
we 


Thest 


1 gyro roll-pitch pickofTis mounted on the 
slave gyro cradle and deat any misalignment betveen 
‘thecradte andthe slave gyro's vertical ring, This 
snsatignment is about the slave gyco's noeth-south 
horizontal ais, Thus, any misalignment berveen the 
soll-pitch phantom and the vertical ring ofeither gyro 
produce a roll-pitch pleco sigal, 


A pitch follow-up mot 


ls mounted on the gimbal 


ing and meshed with the pitch gearon the roll-pltch 
phantom, I pouitonsrheroll-pitch phantom about the 
pitch ans A roll follow-up motor is mousats 


support asembly and mashed with the rol, 


ROLL-PITCH RESOLVER SYSTEM 


tae 
save omo | shtve,nn0 


Roue-prreH 


-Eimbal cing. It positions the rolt-pitch phantom about 


‘he roll ans, through the gimbal ing. 


(On not-south cous, the pick signal fom the 
meridian pyro coll-ptch pckod id through the pic 
follow-up amplifier tothe pitch follow-up moter, would 
compensate Sr the effect ofpitch, Similarly, ifthe 
pickets 


fom the slave gyro roll-pitch pickos 
‘wee Ss through the cll Slow-p amplifier othe ol 


follow-up moter, it would compensate forthe eer of 
soll 


On an eue-vast cours, however, the meridian 0 
soll-pitch pickof woud have tobe fed to the sll 
follow-up amplifier and moter, fo compenste for roll, 
andthe slave gyro eoll-pitch pickoffwould have 1 be 
{ed tothe pitch follow-up amplifier and motor, to 
compenate for pith, IBilows, thar, that on any 
intermediate coun, the rotlspitch motions ofthe ship 
‘will nave components ating about bots north-south and 
stove ane, and both roll pitch peat wil react 10 
both oll and pltch, Ax anu, the two plcko# signals 
must be divi ch 


4 into proper proportions to 


follow-up amplifier ané motor maintain te 


horizontal stabitity ofthe roll-piteh phantom, The own 
ships coor datarmines hase proper proportions, 
they 


brane from the ol ptch rele 


‘Tae roll-pitch 
sponding to ovn ship's coun by the azimuth 


ltarotorpositiones 
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igure 432.~Block dagam off rll and pitch follow-up system 


430 


CORRECTING V 


EFFECTIVE V 
SYNCHRO EXCIT V 


#+FOLLOW-UP ERROR 


‘ 
a eee tiie SEES eee 
rc Faulowed tenon comezrion AuPLIFER 7! __ sex sree 
' 1 
1 
FOLLOW-UP t PRE: POWER oureur 
ERROR SIGNAL [>] ANPLIFER DERDOULATOR awpuirien |t SYNCHRO. DATA 
| I 
rs woe ween eed 
wy ag soo vege 
wee aes ee 
Moores Masses MahS!eRn, 


igure 423.~Block dlagam ofthe data correction system. 


follow-up system, as mentionad previously, The 
meridian gyro roll-pltch pickoffsignal is fe6 tone 
resolver rotor winding, and te slave gyro roll-pitch 
pickoftsignal is fed to the other rotor winding. The 
cesolverfntions to solve its own ships couse and 
roll-pitch plekof input signals into output signals ot 
proper proportions tothe follow-up amplifies, The 


follow-up motor position the roll-pitch phantom untll 
‘the pico are restored to thelr mevtral poston and, a 
‘the sme time, position - and 3éapeeé roll and pitch 
synch data transmitters, -aftows a Beck 
lngram ofthe roll-pitch follow-up sequence 


Duet baclas,aping in geavng, and otber efits, 
follow-up motors may have errors up 10 0.05%, Th 
compensates for in the Mk 19 pyocompass 


hence, The demodulator opt (ad voltage proper: 
to the pickofTsignal) is modulated using the 
sync exciution voltage as a erence (as show in 


Ho 


[EESTTH} output ofthe amptiser toe 


‘syne rotor winding ina voltage proportional tothe 


sdeatvre 


follow-up error; thos the transmitted dats is commas 
ty a amount equal tthe follow-up eros, The 
‘east data the insets the trve ate ofthe 
ros rather than the phantom ring assembly. 


Alarm System 


‘An alarm aynem ls incorpo in the Mi 19 Mod 
3A pyrocompae ayaa tothe extent that ech loop i 


bya data correction system (shown only in fk. 4-33), 


‘Theanapecil type syetro tranumitters are ied with 
‘eee wanalaoe data correction ampli i 

‘transmitting the 364peed beading, oll, an plch ut 
ach 3apeed syncs transmitter ha an additio 
rotor windiog dloplaces 90 electri depres from the 
normal ro 


e winding. When this 


tional, 
‘quadrature, rotor winding (WI) i acta by a variable 


soltage, te magnatic Held produced reacts with ta 
magnetic eld ofthe normal rotorwinding (W2), ant 
hve produces a ranultant rotor field that i places 
‘fom the normal rotor winding field. The angle ofthis 
<toplacmant a propertonl tothe maguinade and phase 
ofthe voltage appliag tothe additional cotor winding 


‘The theee transistor 


conection amplifies are 
sealed and mounted inte bottom ofthe master 
compass, The lopst signals to the amplifier ara portion 
ofthe azimuth follow-up sign, roll follow-up sign, 


snd pltch follow-up sigal. The signal is amplifies ane 


emodulatd using the pickofTexcntion voltage an 


NEON Aare 
weer ‘nbeaton 


0 aan 


coflifon 


Figure 4-35.—Alarm points in compass control and follow-up circuits. 


‘the system will give multiple alam warnings when 
‘wouble develop in that oop. In aio, as trouble may 
slso develop in the alam circuits, the circuits areso 


srranged ato give alam warnings 


sien they 
tev taco ete, Tei acomplia 

ach lam circlt by sing normal tube corcent 0 
enecpizean sam olay. Gee 2 430, Thea, E_] 
trovble develops win tat circuit to reduce tube 

coment the lay will dean an sre he alam 


[Elwes i lok form the ponte at which 
22 oop in these in lua This gue dots not 
show every alarm tht will give warning, bot marly the 
cen the loop where theta alae will exe The 
complete alum system maybe divides into ux 

separate stems: he follow-up sam ste, the 
onrpss cont alarms stm, the ships 400s opply 
sare yt, an the vole elitr lacs se 


Thefotlow-up: 


syste consas ef wo a 
circbits in exch follow-up amplifier, Aste three 
eric, he alan i each ae 


the preamplifier tube 


visual indication ofthe yourceaftrovble whan sn 
laren i ee 


‘The compass cont slarm sytem contist cfine 
computer loops and fr torque loops, These 13 
comprar and torque loops have aseciaad with them 
1 type ang 2 type 2 computer ample, with alarm 
cleus, Alo, each ofthe compass cont! opal psa 
‘theoogh the computr contol anvmbly, An alae clit 
In employe that wit state the compan 


ern whe 


ay tube in the assembly bacomes defective. A failure 
{in any loop circuit will actste the alarm and causes 
eon indisting Leen to Light on th associates computer 


ampli 


ccamplfiers and any tube failure inthe 
computer control assembly will ease «similar 
indicating lamp to light on the computer contrat 


assembly penal, 


‘ha sis 400-H opp alarm oot shows inf, 
[Eile ia th aves ofr tanya 
tia ship's 3-ghan 


400-Hs supply, ora drop supply 
voltage below 104 volts, Uneervoltage detection 
clreuits and associate calays ia teste conteot 
soem see, cusese the 
commpas Som the ship's wopply line, and operat the 
standby supply ara generator, Th ship's supply 
inden ght (ee) on the conto paral gown ovt an 
‘he sandy soppy igh (re) comes on, showing that, 
the ship's 400<yce supply has file an hat the 
compas is pentagon the say py 


for an outoFolence input voltage A voltage in exces 
(122 vols oc lan than 108 vote will sera these, 


block diagram ofthe action ot 


‘the complete 


arm sytem, The flying lamps inthe 
compan fllure anquanclator ae actuated by anher 


‘units in the system cont atvembly fin 428), 


Starting Control Systems 


‘To ld ie wating and opeating the master compas, 
‘wo avxitlary contol systems are provide; the wanting 
sytem an the Satsang sate, 
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igure 497.-Ball erectr diagram, 


‘The stuning stem Betis tt 


bring the meridian gyro fo the meridian in as short a ime 


sx ponibe, The maning sequence is accomplished with 
A minimam number ofmanusl operations by the 


compass operator, The system includ et 


systm control anterbly, and pat ofthe 


lato beas 


‘When the compu 


the rollptch 
santo witl be ofits Level pontion, A t-rct system 
In employed, which ply dao the time requis 
Dring the rllpich phantom (and hee the gy, a 


hey a 


cape to thee vertical singe and the azlenuth 
phantom during stating 104 Level position. This sytem 


el the gyros and 


‘sees 2 small stabilizer or start gyro mounted in ite own 
gimbal, which, when stares, comes very quickly toe 
vertical position, providing fairly accurate leval 


sence forthe coll-pitch phestom 


‘Toni fotor ache sii op pertion 
sa3-ghana, 115-volt,400-Hindaction motor, ed 
spin within hn rat 2,500 spn in tal beng at 
tevin the wp md bem ft gyocan Aball ee 
scan Tale fr mantaning the 
ar pi cs wie, This mci cmt at 
‘fda corn twjed foc thy cb 
tem funy tht sro ag de 

in pd othe core aire 22 ym abt 

a asa parael othe gsr spin ans, When eh 08 
ral, ih al bl are maid ia he cat ofthe 
once rca fin inthe btm coer. goon 
older pasa equal pce nw ted te 
concave di, When the gy lt, eh alls ot the 
Lower sin othe dit, where hay ar hl loony by 
che holder pins ana cacao the ction ot 
sion, toward the higher si As ch all maha 
polnt where itcan drop pat the oly la ass 


the iak and resumen is yee, The cnt of gravity of 
‘a balls, wo diaplaced, inst point 90° fom the low 
point, inthe direction ofrotation, Thus, atorque is 


cated that pracenes the gyro ina clockvie diction 
‘viewed rom above, The att olde ota in the ame 


Glrvetion andi easity observed baesoe ofits stow 


speed, 


Plat ott ane plch sync tanamitin are noone 
con the aabilise gyro (ie, 33). fre onipae fof the 
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igure 438.—Fastarect system 
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‘pitch transmitter is 26 toa contet transformer @ 14) 
‘mounted onthe master compass and mathad with the 
‘pitch gear. The oupot sige fom te control 
‘eansformer (B14) epemants the amosat ofpitch enor 
tn the wollpich phantom. This eror signa is S¢ throw 
(he pitch follow-up or servoumplifi tothe pitch 
‘llow-op moter, which postions the rolt-ptch phantom: 
‘until pitch error has bees removed. 


‘Tes outpat Som the rll teansenttar if 
‘cond control transformer (B16), mounted onthe 
compass fame and mashed with the coll gua. The oll 
‘low-up moter posiions the pial ring uatil colt ero 
tas been removes 


‘The roll-pitch signals fom the contol mans 
(B14 ane B16) are fee through the first three positions 
ofs stepping relay, tote follow-up amplifies, The 
lopping relay automatically disconnects these 
roll-pitch signals and conscs th otl-pitch ovtpst 
signals $om th rotl-pitch resolver tote proper 
follow-up amplifier when the main gyros ba 


ales 
suciant gyroscopic rigiy te take ome the 
tablzation ofthe rl-pitch pastor. 
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pa ee a ee 
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pats Maajopcinenirtaysi va tar 
tte coun, st fn vig est pastored a 
oper wince popes time eg te 
cop a cada a nope ims 
nes 


STARTING SYSTEM.~ The Mik 19 starting 
‘ystems made as searty automatic mn ponibte The oety 
‘anal opentioesraguiced ofthe compass operator ara 
‘he manteraviteh, the mana esimoth switch, these 
settle site, 228 the mn bution, leat onthe cma 


conte pea. R77 ah 


‘penis contols for stewing the compass in azimoth 


azimuth switch 


‘hata vary similarto those desceibed ie the Mie 25 
sytem, 


‘To stat the compan at latitades below 75°, yo, 
should perform the following aps: 


1. Tan the made ter ovich oe. save9ene [] 
PASTSETTUE nose 


2. Tum he musterswitch ie 22 ofaie FES] 
oon, an wait aboot 30 wsonde wallow the robe 


Slamente to best 


‘Tom the master svitch tothe ON positon, The 
_srten ships soply 400-Hz power green lamp shaulé 

Hightarthis time mw indicate that power isavailable 
‘The voluge egotator ren Limp should also be igh, 


‘The coma consol and follow-up alarm lamps onthe 
‘pasal willbe lighted eithersad or green, Now, wait 


to the next amp. When the bive ready lamp comes on, 
‘his indicates dar dhe gymcompass rotors have 

speed of 23,600 pe ad ll 
in the 


reached tats operat 


circuits ar warmed op and ready to 
RUN mate, 


4. Whee the bine randy lamp comes on, cack the 
OWN SHIP COURSE Gist (x. 4.25) oes fie 
compass i aligned wit ha ship's heading. he 

iat does not indicate the ship's heading, you nae to 
stew the compass until the Git i aligned within a 
‘maximum of10*. To stew the compas, ram the 

al azimuth switeh ther CW (locos) or 
COW (coontectciviw) and hold inthis pouiton until 
fhe dia! indicates the ship's heagig ax cowly at 
powible, The nearer the OWN SHIP COURSE dist is 
sett the ahi tating, the quicker the compass Wilt 
sete 


‘sade the blue ead lamp (84, 4-22). thin forage] 
be compat, an the compat will now begin to 
ete 


6. Chack the IATITUDE COMBUTER 6st (i, 
(anne tasitoce ating tr thas 1 of rh ec, 
Tae, yoo mont adja the il to th comet ting. 

Ancrumériveradjvtment for asjoatog the 
located inal 


es 


ind the latitude computer 
‘sania. To gain access to this aonment, you need 

to remove cos ofthe nameplate crs and rotate the 
‘amepiate aay Som 


7. Attia end of? hours, the compass should be 
completely settled and teanemicting te changes in 
‘Ge ship's actual povition with eespect to ha easth’s 
sortice. slat witch (i, 


[EGaid oe om mode it st amps sts 


be lighted green, indicating da the compat i 
opentiag conacty. any ofthe alarm lamps a ighad 
ify the ship's gyocompsse 


FAST SETTLING SYSTEM The Se-enting 
sani fonction ito tac the compete periog ane 

scree the pecan of damping during starting. This 
stem seduces the time required forthe gyros to aesome 


ateve teva 


petition and the mecidian gyro to erie ce 


the toe merisian 


‘This system is sti by placing the made slanior 


itch, leas on the font ofthe compass conta past 


-FAST-SETTLE poston. This vic 


completes the anegsing crit to the Sst-snte say. 
located in the computer contol assembly. 


‘When the Seesela ave i cles ic emricee 


consacion in the merisise gyre geavity seterence 


system, which increases the damping sigea! outpst. It 


slso allows th primary voltage ofte meridian 
control step-up transformer tobe taken directly 
Som the cathode Slower instead off = 
potentiometer, thereby increasing te marcion 
control output signal. When operated, the lay’ 


comscs shor «potasiomatar inthe slave ge gravity 


seference pum, inceessing the slave epee 


signal 


‘Tas Gat-asttie svitch ale ciconnsces tem 
ciecuit fom the dalay calay, rendering the compass 
‘Siture slams inoperative when the Ssc-senting yam 
{is in openton. A Sstsente lamp is lighted whas the 


pvt ie close, 


cpzntion, 


ving visual indication ofSstsente 


Operating the Mk 19 Moa 34, 
Grocompass 


‘The Mk 19 Mog 3A gyro gumm mye started by 
sting the Sstset switch rt 


chs OFF cethe ON 
position. The settling timeis much longer whan the 
syst is started i the OFF positon Therefore, itis 
commanded to alvays startit inthe FAST-SETTLE 


position, 


‘Becsse the alarm system is NOT in opention wl 
i is in the FAST-SETTLE postion, che swith host 
‘beret o ON as soon as practical. The amoset oftime 
to sees least when «ship is sing a the aque and 
‘is gontst atthe pole 60" tatits. 


‘Two hours (120 minutes) is te mormal period 


foscillation at 40° latitede, With te estsetele 


lich in te ON position, te perios cfoscitlation 
{seduced wo 50 mimstes, Thse approximate periods 
en characteristic ofall mode oftte M19 com 

at, 


NORMAL OPERATION. ermal operation t 
he Mi: 19 Mod 3A compass is obtained after the 
sastasttleaviteh is moved tothe OFF position, 


Moe3 


‘which i identified as 


jormal mode white the chip 
sails in ltitndes (north or sou borsan the equator 


Apuiliary operating modes are desis later for 


compass (ity suber) uae barns latinos 75° 


226 90" neue the poles Opention in che normal made is 


generally sadesieablein these latitudes became 
horizontal earth ate (proportional tothe cosine ofthe 
Innate) cats in the compass period becoming very 

‘igh, casing slow seting and consent poor asian 


EMERGENCY OPERATION vhs ships at 
‘poser line ils or dope below 105 volts undervoltaze 
sslsys open thair normal comes and switch to 
‘battery power that is applied mothe é generators it 
savas as mater Spead ofthis e temporary motoris 


contin by a centri 


hy operas pend remutating 
Gevice, The x santon then opens asa syzchronons 


generator (driven by the dc santoe) and, fore period ot 


15 minvter produces 0.75 EW, withowt exenive 


temperntare sie 


‘When the ships poser ins is astra shove 112 


‘voltsac, theselay automatically eturns both units 
(eater and genet 10 thais normal Sections. The de 
sacion is then generating covrent ang charging the 


storage batteries 


_AURILLARY OPERATING MODES Th St 
sent made is auxiliary tothe normal mode It is weed 


cn It ME 19 compan modes for stating, 


‘Tivo sition auxiliary modes are availa onthe 


‘denied ax high latitude mode and iretions! 
‘mode, Some convanat Mod 3A gyros also have them. 
“Tass ro modes of opention wil! be axplanad leterin 
his chapter when we Saco the sang procedures for 


the Moe 38 compen 


Securing the Grrocompass 


‘When your ship etsens w port afteranuederway 
‘prog, you must obtain pamisson bebe suing the 
compass, Peomission to sree the compass is normally 
prea bythe angina ctice 


‘To sane the gyocompas, tuen the master svich 


{EEE dh nr porition. Aer the compan ia 


secu, lth the engineer oficer. 


